Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-191884 
(43)Date of publication of application : 1 1 .07.2000 



(51)lnt.CI. 



C08L 63/00 
C08K 3/00 
C08K 3/04 
C08K 3/22 
C08K 5/23 
C08K 5/29 
H01L 23/29 
H01L 23/31 



(21) Application number : 10-372648 (71 )Applicant : SUMITOMO BAKELITE CO LTD 

(22) Date of filing : 28.12.1998 (72)lnventor : MAEDA HARUHIKO 

(54) RESIN COMPOSITION AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition having both capability of being 
imprinted by carbon dioxide laser and a light screening ability by using an epoxv resin - 
phenolic resin , cure accelerator, inorganic filler , specified amount of carbon black , azine dye 
and/or azo dye, and specified amount of titanium oxide as the essential constituents. 
SOLUTION:_Ca rbon black and titanium oxide are used respectively in amounts of O.OIj -OJS 
w t% and 1.0-7.0 wt.% based on the total composition. The epoxy resin used comprises a 
monomer, oligomer or polymer in general having two or more epoxy groups. The phenolic 
resin used comprises a monomer, oligomer or polymer in general having two or more 
phenolic hydroxyl groups. Examples of t he inorganic filler used include fused silica, crystalline 
silica, alumina, and silicon nitride. The content of the inorganic filler is preferably 60-90 wt.% 
based on the total composition, Azine and azo dyes suitably used are those which can be 
melted in the resins and will absorb the lights in the visible light region or a part of the lights. 
The dye(s) is added preferably in an amount of 0.5-2.0 wt.%. 
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NOVELTY - A resin composition for sealing a semicoductor comprises (A) an 
epoxy resin, (B) a phenol resin, (C) a hardening accelerator, (D) an - inorganic 
filler. (E) 0.01 - 0.15 wt . % to the total resin composition of carbon black , 
(F) an azine dye and/or azo dye, and (G) 1.0- 7.0 wt . % of titanium oxide as 
essential components. 

DETAILED DESCRIPTION - The azine dye and the azo dye are represented by the 
formulas (I) - (VI) . 

Chromate(l-) ,bis(l- ( (5-chloro-2-hydroxyphenyl) azo)-2-naphthalenolato (2-) ) -- 
, hydrogen (VI) 

A semiconductor device is manufactured by sealing a semi conductive element with 
the resin composition. The hardening accelerator can be 1 ,-8diazabicyclo- (5 , 
4, 0) -undecene-7, triphenyl phosphine etc. 

USE - Effectively used for sealing a semiconductive element. 

ADVANTAGE - Both of the carbon dioxide laser imprinting property and the light 
shielding property can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which comes to close a 
semiconductor device using the resin constituent for the semi-conductor closures and this excellent in 
carbon-dioxide-laser seal nature. 
[0002] 

[Description of the Prior Art] Generally the closure of IC and the transistor which are used for the 
electrical and electric equipment and electronic equipment is carried out with the epoxy resin constituent 
in order to protect a component from an environment. In recent years, small and light-ization of an 
electronic instrument progresses, contraction of a package is required also in the field of a transistor, and 
the thin shape-ization serves as technical big flow further. The closure ingredient is also asked for 
advanced features by small and light-ization of this package. On the other hand, seal is also changing to 
laser seal from ink seal by automation of semiconductor device manufacture. In order that especially the 
method of using carbon dioxide laser for seal may secure coloring after seal, it replaces with the epoxy 
resin constituent for the closures at carbon black, and the color-enhancing good azine system color, the 
azo system color, etc. are used. However, a color absorbs only specific wavelength to pigment system 
coloring agents, such as carbon black, having the operation which intercepts light. That is, if it replaces 
with carbon black and a color is used, optical cutoff nature will fall, and we are anxious about the 
incorrect actuation by the light of the semiconductor device after the closure was carried out for this 
reason. 

[0003] Although the thickness of the hardened material of an epoxy resin constituent was sufficiently 
thickly satisfactory conventionally, a problem is occurring with progress of the above-mentioned small- 
and-light-izing. That is, it is the phenomenon in which light hits and incorrect actuation of a component 
takes place on a semiconductor device as the thickness of the hardened material of the resin constituent 
on a semiconductor device becomes thin. With the latest package, the thickness of the hardened material 
of the resin constituent on a semiconductor device is especially as thin as 0.5mm or less, and a 
semiconductor device cannot fully be protected from light only with a color. However, when the carbon 
black of sufficient amount to carry out optical cutoff was added, the seal nature by carbon dioxide laser 
fell as above-mentioned, and the ingredient compatible in both properties was not obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is offering the semiconductor device by 
which the closure's was carried out using the resin constituent for the semi-conductor closures and this 
with which the property of both carbon-dioxide-laser seal nature and optical cutoff nature is compatible 
[0005] 

[Means for Solving the Problem] This invention is a semiconductor device which comes to close a 
semiconductor device the (A) epoxy resin, (B) phenol resin, the (C) hardening accelerator, (D) minerals 
filler, and in [ all (E) ] a resin constituent using the resin constituent for the semi-conductor closures and 
this which use 1.0 - 7.0% of the weight of titanium oxide as an indispensable component 0.01 - 0.15% of 
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the weight of carbon black, (F) azine system color and/or an azo system color, and into [ all (G) ] a resin 



[Embodiment of the Invention] The epoxy resin used for this invention points out a polymer the 
monomer which has two or more epoxy groups, oligomer, and at large into 1 molecule, and the 
molecular weight and especially the molecular structure are not limited, for example, although the 
bisphenol A mold epoxy resin , a bisphenol female mold epoxy resin, polyglycidyl ether of o-cresol-form 
aldeyde novolac, a naphthalene mold epoxy resin, a TORIFE Norian methane mold epoxy resin, a 
hydroquinone mold epoxy resin, a biphenyl mold epoxy resin, a stilbene mold epoxy resin, etc. are 
mentioned, it is not limited to these and these epoxy resins are independent or even if it uses together, 
it does not interfere. 

[0007] The phenol resin used for this invention points out a polymer the monomer which has two or 
more phenolic hydroxyl groups, oligomer, and at large into 1 molecule which can perform the above- 
mentioned epoxy resin and a hardening reaction, and can form the structure of cross linkage, and the 
molecular weight and especially the molecular structure are not limited, for example, although phenol 
novolak resin, cresol novolak resin, dicyclopentadiene denaturation phenol resin, phenol aralkyl resin, 
naphthol aralkyl resin, etc. are mentioned, it is not limited to these and these phenol resin is independent 
- or ev en if it uses together, it does not interfere. 



J0008 j)/Vs a minerals filler used by this invention, fused silica powder, crystal silica powder , an alumina, 

siliconnitride, etc. are mentioned, for example. In [ all ] a resin constituent, 60 - 90 % of the weight is 
desirable still more desirable, and the content of a minerals filler is 65 - 80 % of the weight. If it is less 
than 60 % of the weight, the fall of crack-proof nature and the fall of withstand voltage will take place, if 
90 % of the weight is exceeded, a fluidity will fall and fault will occur at the time of shaping. The 
titanium oxide used for this invention is not included in a minerals filler. 
[0009] What is generally used for the charge of closure material can be used widely that what is 
necessary is just what promotes the reaction of an epoxy group and a phenolic hydroxyl group as a 
hardening accelerator used by this invention, for example, 1, 8-diazabicyclo (5, 4, 0) undecene -7, 
triphenyl phosphine, tetra-permutation phosphonium tetra-permutation borate, dimethyl benzylamine, 2- 
methylimidazole, etc. are mentioned, these are independent - or even if it uses together, it does not 
interfere. 

[0010] As long as it fuses to resin the color of an azine system and an azo system used by this invention 
and it absorbs the field of the light, or its part, what kind of thing is sufficient as it. An azo system color 
as shown as a desirable thing by the azine system color as shown, for example by formula (1) - (5), or 
the formula (6) is mentioned, these are independent ~ or even if it uses together, it does not interfere. As 
an addition of a color, 0.5 - 2.0 % of the weight is desirable in [ all ] a resin constituent. 
[Formula 2] 
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[001 1] The carbon black used by this invention is compatible by using together with titanium oxide in 
the property of the seal nature by carbon dioxide laser, and optical cutoff nature. The amount of carbon 
black in [ all ] a resin constituent has 0.01-0.15 desirable % of the weight. Furthermore, it is 0.03 - 0.10 
% of the weight preferably. When seal nature will fall if 0.15 % of the weight is exceeded, and it is less 
than 0.01 % of the weight, it is because optical cutoff nature is unmaintainable. Carbon black is easy to 
be the thing of the same quality as what is generally used for the closure ingredient. 
[0012] Since there are few amounts of the carbon black used for this invention than the amount of the 
carbon black usually blended with the epoxy resin constituent for the semi-conductor closures and 
optical cutoff nature falls, titanium oxide is blended and the falling optical cutoff nature is compensated 
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with this invention. In order to secure the restoration nature at the time of shaping, the powdery thing of 
0.01-100 micrometers of maximum grain sizes of the particle size of titanium oxide is desirable, but if a 
moldability is not checked, it is not limited to the thing of the aforementioned range. Moreover, the 
configuration may be spherical, or may be a letter of crushing, or both mixture is sufficient as it. 1.0 - 
7.0 % of the weight is desirable still more desirable, and the loadings of titanium oxide are 1 .0 - 5.0 % of 
the weight. At less than 1 .0 % of the weight, the effectiveness of optical cutoff nature is not discovered, 
and when 7.0 % of the weight is exceeded, it is in the inclination for a color tone to become bluish. The 
resin constituent of this invention can blend various additives, such as low stress components, such as 
coupling agents, such as fire retarding materials, such as a bromination epoxy resin, an antimony 
trioxide, and antimony tetroxide, and gamma-glycidoxypropyltrimetoxysilane, silicone oil, and rubber, a 
release agent, an antioxidant, and a surface active agent, if needed besides (A) - (G) component. The 
resin constituent of this invention carries out heating kneading for example, of the (A) - (G) component, 
anditcan be ground after cooling and it can use it as a molding material. 

Qooup 

[Example] ^ 

([ Example ^ Polyglycidyl ether of o-cresol-form aldeyde novolac (weight per epoxy equivalent 200) 
The 18. ^weight sections Phenol novolak resin (hydroxyl equivalent 104) The 9.9 weight sections 
Spherical fused silica ( 14 micrometers of mean diameter s, 74 micrometers of maximum grain sizes) The 
67.5 weight sections 1, 8-diazabicyclo (5, 4, 0) undecene -7 (henceforth DBU) 
The 0.3 weight section Silane coupling agent The 0.6 weight section Carnauba wax The 0.3 weight 
section Carbon black The 0.03 weight section Titanium oxide (a globular shape, mean particle diameter 
of 20 micrometers ) The 1.5 weight sections Color (the above mentioned formula (1)) After fully mixing 
the 1 .0 weight sections by the mixer, at the barrel temperature of 100 degrees C, heating kneading was 
carried out with a kneader and a roll, it ground after cooling further, and the resin constituent was 
obtained. An evaluation result is shown in Table 1 . 

[0014] The evaluation approach light transmittance: Using a low voltage transfer-molding machine, 
fabricate said resin constituent to a test piece with a thickness of 0.25mm, and measure the light 
transmittance of 1060nm using 320 / 330 form recording spectrophotometer (Hitachi and **). 
Carbon-dioxide-laser seal nature: Fabricate the disk (at a transfer mold, they are 175 degrees C of 
process conditions, 90 seconds, and 85kg/cm2) of 10phix3mm thickness, print after carrying out at 
postcure 175 degree C for 4 hours, and viewing estimates color enhancement and contrast (printer: uni- 
mark AGH610 (USHIO and **) laser wavelength 10.6 micrometers and applied voltage 40kV). 
[0015] According to combination of two to example 8 table 1, the resin constituent was obtained like the 
example 1. An evaluation result is shown in Table 1. Colors 2 and 3 are shown in the formula (2) and 
formula (6) which were described above, respectively. 

According to combination of one to example of comparison 5 table 2, the closure ingredient was 
obtained like the example 1 . An evaluation result is shown in Table 2. 
[0016] 
[Table 1] 
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[0017] 
[Table 2] 
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[0018] 

[Effect of the Invention] If this invention is followed, the resin constituent for the semi-conductor 
closures excellent in the seal nature and the optical cutoff nature by carbon dioxide laser can be 
obtained. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) An epoxy resin, (B) phenol resin, the (C) hardening accelerator, (D) minerals filler, the 
resin constituent for the semi-conductor closures characterized by using 1.0 - 7.0% of the weight of 
titanium oxide as an indispensable component 0.01 - 0.15% of the weight of carbon black, (F) azine 
system color and/or an azo system color, and into [ all (G) ] a resin constituent into [ all (E) ] a resin 
constituent. 

[Claim 2] The resin constituent for the semi-conductor closures according to claim 1 in which an azine 
system color and an azo system color are shown by the following formula. 
[Formula 1] 
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Chiomate(Hbis[H(5^ < B) 

[Claim 3] The semiconductor device characterized by coming to close a semiconductor device with a 
resin constituent according to claim 1 or 2. 

[Translation done.] 
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[0010] *^«0BW(i. l*ff*fcK£tt-«ft:» 3 

a-rt^o, ^twaa^TAKSRs^Tv^ay too 1 7] ntrftjfc«flj»S2 2fcL aye*-?® 

^■fAt«ig?SnTV^nyea-^(^ttt&*HSi8§ [0 0 18] To^7A@eMgP2 3(i, TafyAffim 

tix^&oizmmi-z>zt%<mj&ft%$:m%.ix. 6 , yv?y&wM.mm<M2 1 , 70/5 

[0012] ffliMfcjoTsaasftfcaafcwyea fflBfRfcfitfW-ifc*)-?**. 

-*a^wrn^A££1^44HiJ^5'*f^fc 40 [0019] H3(iHfi : flBfe^tffSffiSgP2 5T«^$ 

fcwc, rn^7A^tS3yfa-^fl 3yt° ti&T-?ffimX'&&: #3ytra-?£»f |>3y 

^mzmzroT'y&mimftg.b iwzi&mt ^T^mfrm^m^mt^izmm^imim 

[0 0 l 3] ayVa.-9<7)\,\ftUrti.. 3 ye rAUffil&gj fcte, ^mm^xT^m^^ 

^.-?^mtrhra^yA<rmmnbmb. #3 ye aur^raarcfco, ^i^s^rA 
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[ 0 0 2 0 ] 04 \t7u?7 Mffimm<m®2 9 X'U. 

mtiiT-mm-hz. mmtizgwiztitz&zy 
i o o 2 1 ] oyh'^-rmmma^mm^ 

ZTMZ&ffiZtlT^Hyej.-? 1 a~l dSr-S 
£(2\ I PTVUZ^yVa.-fO-y?*- A.X'i> 10 

ivv 

[00 22] IgffftftS^ftttaai 1 OSUSWi: t 

t. H5tn?TftjfeflsesaiiB3 1 aomfitz^i-. 
[0023] ms^mmtismmm laiiip 

ttJfcK39«aS 3 2 a fc IDTft jygffSEftS 3 7 a 

a*, sfcfc, s©itTflBta3£M»3 2att, sms^g 

#8&3 3 a, #SS^^XxA|£ffiIftM&g|53 4 

s»flrm»$»3 6 aa****. gHTft%g&»ffifHft 

[00 24] |ltf«feKfl!«att«»3 7att, nytfa 

fc. llff«^*flHIMM**3 6 afr^HWSaS/* 

MJbfc i n y t a-^fmtfBi: L^dSMx 
^A||ffftJtK«fbWltJ ct VIMvfl*aaB"f 4 WE 
ft**-*. 

[00 25J&(=, SS2^0SlfcWi:UT, H7fcSlfrft 30 

3 1 b^nfig^^-r. 

[0026] H7 ^|fT«fel0a<WSE3 1 bUMSff 
ft%K£M3i: 3 2 b fc , Hffffi3fegg8ftffi?B*tfia54 l 
fc . HfrflBfcffifl!«Sft«B3 7 b . Hfffift 

S^gf3 2 bftt^ltT«feieffi«fi#a53 7 b<7)«j£ 
I4BB5 OHfirlIftJ££&tg|53 2 a&t^flfffl^EKflmS 
tt»3 7ai:R«T*a*. fc«U Hfff£fc££Mtiff8 

3 6 b {i0 5 ^HfifS5fe^^ffif8ffi»a5 3 6a 
Clltf«*aE8«flWWai«4 1 3&»4>wflM8*»tW* 
«MS*fftDU:i*>T***. ifc, gS?TflBfe«£8lffi« 40 

3 6b TftJW 4 r- ^flbfittBI 6 1 |q fcT* 

4. 

[0027] nfffeftg^&titfsaraigH i j 4 , 

4 2, j|<f 3^=934 3, 81^11^4 4. 3SHti8ggtB 

XT&mmm. t mimmntat^ t *>t& & . 

[00 283 «fc:*l|BHW^Xr^»ff *a«»t4. 

2nr^ymmm.^m<r>mmzii^x. m^mi 

lS2 2*)Ilift#>70-?-*-h£H8, 7u7y 50 



Ai2HgE2 3WlWc7)70-f-v-h^ll9t^-r. 

[00293 41\ aycjL-fia-idzmm-z 
mm 37 at mm i <om&m<mmm 37b 

(CT. *n«lltffftiM^1t««tt»3 6 a • 
®^S^ffi#«^gi53 6 b*^^«aa>>^rAHff 

[0030] mm?t%.{M%2 2T14, #3yta- 
^UM d^Hffffi5t^^MSfg3 l*»62MU8*lfc 
ffifgSr3yei-^fflf6lR*a52 4-r'iR»L (F0 

1) , ?vv*-?mzftwmi'X^m$m$&<7> 
«yHf»«fir»2 5 t»»L ( f 0 2 > . ^ayt 

a-?tfffi<7»£*T3 (F03) . 
[003 1 ] 7*0/5AffiSa2 3<0ttfc£3KW-6. 
rn/5.Mfffi£ftS&2 6te, 1 eCS^ 

ft(t, 7 , n^9ASllflHBftsia»2 7(C$-f ( F 1 

1 ) . rn^AfctttSflfflteti, 7u7y&*m\ 

^htzfr<r>yu7yj±m^tz<nru7yuzw&% 

flWRT* 1 ), 04fcij*LfcT-*«Btlc«tt3#lTV* 
fl!«tH*<0fc«)T'»*. =5r*3. 7*n^5Afl|f!BW* 

2 6(C(i. ro^5A-t^t<OtA*-f*fW5 0K. * 
<37 Atf)ftB£1*i&*Sfll«* LT t> J: V \ 

1 e(C|5j£l/C4;lTt>«kV> 0 

[0032] rn^5AE{Bfi»«fflS»2 7(4, Hfffe 

fcflDfcfSnyea-^la-l dfcrRTtiflJfllfcJ:^' 

7o^7Al»{tttil$Rffi#gS2 9iztmztix^zmz& 

mMTvryjiOtiMzwmi ( f i 2 , f 1 

3) . rn^9AflHBeft»2 63^4>»tfcflHlfc»^ 

-i-ay^s.-fmm (03 (^-tr-^) ^ai (f 

14) fc, -eonyfi-^^K^gsa^itTv^ro 

/7A« (04 ) Otttil ( F 1 5 ) £ 

Tn^7AES^a52 8(cS"t. 
[003 3] 7-o^7 ASffftgfll 2 8(i. 
KIBIMBff *«2 7*»<5>aS*ifcflM8*3y ta-^ 1 
e fc«gK$ixfcC RT^k'^lg^at^ L ( F 1 
6) . b'cr>ayt'j.-?lz7ayyJ>£mm.i-H)<mm 
Ztl&t ( F 1 7 ) , ^S$^7-o^7A|EH(^^ 

Tro^5Awi!B*sawfc (f is) fcktfc. r 

o^5A«iSBflH8*rn^7AS{HIB8ft»S»2 9fc 
With ( F 1 9 ) . 

[0 0 34] nytfa-^flWMBfc (Fl 2) k 
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rn^AgEBffifgjRm ( f 1 3 ) commmx'hm 

(F14) kSK3ye A -^<oa«WBtta} (Fi 
5) *jKtt¥3W**l/0*4j^ £#£}l£f43y 

[0035] ULLoJ: ^ fc. M«x^fA^rijfc 

yv^-tn&m^mztix^&aszjmt&zt* io 

< ro ^7 J* £K»t4 £ t **t'# 4 . 
[00 363 *fcltffflByESaiMB^fc:ov>T»i?Bt- 
6-. tttftfc, £l<O0ISSfm:'&4ll5O0l^$fe££8& 

7 aii. «aeufc «t 3 izyu?7M.mwm%.nmz®m, 

■tli> C0X'$, h<nX\ ZZ TJilUfflBfeflSaftS 3 2a 

<rm\^zr>\ ^xco&mwt& . 

[00 37] Il<?)t-t'x^n/7Al 1 a^fc 
lillb&lffnn, 3yt a -^Hfr«feK^frc 
«M^II^5fe«S:^LTIIffflBfeS^«Sg3 1 a 20 
£®Br*4. 2SfcE*Sft»3 3ali3yt.*-?!Sfr 

ft 4 £ 1 5- «r t , mSBM ^ Xr^llfimg«$ 

3 4a sjBirrs o mmisAT&mwiXsem 

34at|j, 3yt^-^Hff®tKt^MavXr 
BHB«fc8S3 6a*#S&U *B£S*Ufc3Vta.-* 
ffi LT3SM1HRgff»3 3 aA^BJff 4 . £8SffilBgtt 

fcWISSSfcH 1 ?>SIftS& 1 0 Ajgsaj-t 4 . 
[0 0 38] 01£Dj§f|g&l 0Sr^tT3yt°a-^ 
la-1 d^-t^ftT-u^A 1 2 a~dj&%g 

tmii'XTj>mim^com£mfeLxmfflcg£ 
wmm3 1 srsa-r^. ^^*s#sp3 3 ati#ffc*5 

S^xA||fi^B^*^3ye A ~^||fifffi3te^ 
SaWER-ttbfc^fcfcWBrU 3yh-a-^Hfi^$tg 

5 a £jgSrt4 . 3 yh-i-^H'^BtS^ 40 
»3 5 a-Cli. HtTffi5t^aHP8««Fgi53 6 a**& 

3yfa-^^fS*KSrttffiLT^«iffl^#^3 3 
a^at*. $&flfflHgttlffi3 3a49^£*j^ 

7cwa y ti-^/^ai-ti, z t x\ ftrnm^xT-J* 
mm&^zm%'tz>3>v3.-?mfifgk%izx m 
mtfiozttfx'zz. 

[00 3 9] tLh^idlC, 3>t'*.-?2m8&c&b 

ftozuzx^x.mffl&t&m-wi.zwt.izttfx' 50 
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fcjftei/t. mmconwgmx'7t}77i>£>mt& 
[0040] mzm<rmmx'bmi<rmm%& 

[004 1] HKOavtra.-* 1 a~l dZmWrtZ 

t.wm42tf%MmM43*miLx. is^e 
*-9izftmm*'fi ozt *mjz itzmzfriii . 

«fclTCl*J&*>^£3^4 £ t fc X 9 . -eo^c 
^-r4B#^*^3yea.-^ 1 a~l dco&mzwfct 
4. KteMfH|S4 2tf£Jftffiffi£ifjg|!4 5£jgi)U £ 
»fll«*a}S4 5-tti. i^fflsaSftkMgfcfflvvta 

1 dttJtt4 3yh^-^Hfi : ®5fcSi:^j!!ia^xr 

A^r®5fejSc7)Mffi$rM[ai-r4. *i>Xs *<a&a$m 
thzt xtmm&j&mimsMm 3 e b trc 3 y t 

J£H»Sft-r4. H7?)fi§j£CJ:ft{£. Htrffi5fc@S£ 
BSffi*g«8SB3 6 btt£?fB%K^flRK&tt»4 1 
iSi&fc J: *) W.%rf 4 £ #T'# 4 fcft , y \- Hr 4 

<r>xo ^mmmmwrnx'ti: < * a ^ y <n «t ^ 

[ 0 0 4 2 ] Srfc. Hff®5tE^«3 2 b *3 JtfUfr 
flBfeKfflffSffi^ 3 7b <?5i6m± , 0 5 OUtTffi^fe^ 

^3 2 atyxx/mmmmmmm i a m^t 
too43] 05 mfi®ftg$zwmmmmz mi 

X. 07OHfT®5tS^M8Sgtc«J:aif. gffftftftK 
8MWH«aj«4 1CT. 3^t*-^*jSJK|-f4*tC3 

WlEra^Sr^ajL. Hffffi5fe^Slffif8«J$g|53 6 brt 
wflMB!WI*S*i-t4fci6, 3yea-^CPU1>0 
S t v^ofclMNfettoa3l*«ltt4«fi«***< ^r4 . 

[0044] as, ^aiKjjewT**. T-p^^Agea 
^m^^ffffi^^migtgoM*^wi-4^t«!&a 

[0045] £^©^(i. ftmsmisXTMzmmti 

^ayfa-? i a -i d{cB5<oilfTfll%i6^« 
3 2 a4fcttBr7«Hriftjfe§Baft»3 2 bfc«kyf||ff 

®5fe^«lffll8^a3a54 1 *J*fc**ltfJ:vV. 
[0046] 

'mft&m-mz&ozttfX'Zh. iti&->x, 
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-era yy^mm-fi <r t #-c*£ t . 
h. 

[05] m&ftsm&m i oausH?* s . 

[06 ] H^T^cStPS^^r-^«^0-C'J>l». 

[07 ] mf^fmmm2mj&mx'h&. 
x-b&. 

[09] 7W7AK*g5?)Kj#£*-f7u-^-h 

x-bh. 



10 



20 



1 a 
1 1 

1 2 

2 1 
24 
25 
26 
27 
28 
29 

3 1 
33 
34 
35 
36 
37 

4 2 
43 
44 
45 



#^2000-181884 
1 0 

-1 e-3yta-^ 

a. 1 1 b-t-t'XS$rn/7A 

a-1 2 d-"Hf-t'Xg&7W5A 

Turyuimmmim 

7W7AlEfitiff&fc#g& 



33b- 
34b- 
3 5b- 
36b- 
37b- 



[0i] 



3 > fa — ^ 



■9— t^g* 



M1a 



—31 



i r 

11b ^ sn 12a 







—21 









&&KII& I — 31 

I 



10 

_L 



12b 



■9— 



12c 

I 



--31 



-12d 
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[02] 



[08] 



.1 



f. 



27 
1_ 



r 

El?'; 


■ 


29 


• 





J I. 



START 




3>fcfjL-7tii$aK^ 0:1 

r 



"OF02 



-F03 



[03] 



[04] 





5Hfc&SvXrA 
*frif 5fcS min 


^ftHftg max 


( 


- 


=7 7 tf i - 9 


tMS&SI x * r a 
5SfT S5feK min 


55ffffi^lS max 


[06] 



3 > tfo. — ^ 


7n ^7 A 








HeSU-f 






n > k: j. — ^ 
SKKItiHK 


7*0^7 A 


7*D ^7 A|-g#$*i& 


i 




fStSUT- 


7*D ^7 U\Z%i£1htlh 

mmm&vm : 



*1f * 5fe« Pi 


3 > fcf .X- 

ISSfclft min 


i 




#f*i&S->xr A 
*ff Hit* Pj 


max 
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[05] 



31a 
±- 



37a 



1 



32a 



33a 

*«S*4fttt 



34a 



36a~ 



35a 
A. 



[07] 



31b 



37b 
1_ 



33b 



»-~32b 



34b 



36b- 



35b 



41 1 

A 



45 



43 

L 1 ; 



—44 



I 

•1 
I 

! 1 

11 l 
I 

1 1 
1 1 
\ i 
1 1 

I 
I 

. 1 1 
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[093 



C jstarQ > 



I 



3>\£*-*mmm "V-F12 



X 



-rnryA&Wifimm ^Fl3 



~\-Fl4 



■"\_,F15 



I 



X 



X 



■^F19 
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